I.v. anaesthetic agents inhibit dihydropyridine binding to L-type voltage-sensitive Ca2+ channels in rat cerebrocortical membranes.
Previous studies have implicated the neuronal L-type voltage-sensitive Ca2+ channel (VSCC) as a target site for i.v. anaesthetic agents. It is unclear if these agents interact with the L-channel alpha-subunit 1,4-dihydropyridine (DHP) binding site. In this study, we have examined the interaction of thiopentone, pentobarbitone, ketamine, etomidate, propofol and alphaxalone, and the non-anaesthetic barbiturate, barbituric acid, with the DHP binding site on rat cerebrocortical membranes. Binding assays were performed in 1-ml volumes of Tris-HCl 50 mmol litre-1, pH 7.4, for 90 min at room temperature containing 200 micrograms of membrane protein with [3H]PN200-110 as a radiolabelled DHP. Non-specific binding was defined in the presence of nifedipine 10(-5) mol litre-1. The interaction of i.v. anaesthetics was determined by displacement of [3H]PN200-110 0.2 nmol litre-1. All i.v. anaesthetics showed some interaction with the DHP binding site. The concentrations of anaesthetic producing 25% inhibition of specific binding (corrected for the competing mass of [3H]PN200-110), K25 were (mumol litre-1): thiopentone 48 (SEM 2), pentobarbitone 95 (7), propofol 40 (2), etomidate 25 (2), alphaxalone 17 (3) and ketamine 198 (16). Barbituric acid was ineffective. With the exception of ketamine, there was a significant correlation between K25 and peak serum concentration during anaesthesia (P = 0.033) and serum concentrations on wakening (P = 0.018), suggesting that the L-channel DHP binding site may be a target for i.v. anaesthetic agents.